Introduction
Children and adolescents may take on higher extents of caring activities when parents are affected by severe illness or disability, especially in the absence of formal and informal support (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) . Young carers may be defined as children younger than 18 who provide or intend to provide care and/or support to another family member and regularly perform significant or substantial caring tasks by assuming adult-associated responsibilities' (12) . Studies about 'young carers' show that they are at risk for poorer physical health (8, 13) , poorer mental health (2, 9, 14, 15) , lower well-being (8, (16) (17) (18) (19) and limitations in possibilities for higher education (7, 20, 21) , than their age-matched counterparts. Positive outcomes, such as resilience and self-esteem, seem to be positively related to social recognition of the caregiving role and support from friends or family (3, (22) (23) (24) (25) (26) .
Increasing focus on young carers has contributed to the development of effective interventions, and to increased awareness of these caregivers in several countries (7, (27) (28) (29) . In 2010, Norway introduced a legislative amendment requiring healthcare personnel to ask patients whether they have children, and to ensure children's needs for information and follow-up, including referral to appropriate services, are met. This amendment included children with parents with severe physical illness and/or mental illness (PI and MI, respectively), and/or substance abuse (SA) (30) . There is governmental awareness that these children might be or become young carers. However, legal rights for young carers, such as those practiced in the UK since the early 1990s, have not been implemented within the Norwegian health services (29) .
Studies in Europe, Australia and the United States (US) indicate that between 2% and 8% of children younger than 18 were young carers (7, 27, 29, 31) . In a Swedish population study of young carers, a total of 7% reported very high extent of caring activities (32) . A Norwegian population time use survey showed that 1% of children aged 9-15 years and 2% of adolescents aged 16-24 years provided care for ill, elderly or adult family members (33) . The use of different research methods and definitions of young carers contributes to differences in prevalence (21, 29, 31) . Young carer studies show that they spent more time on a greater variety of caring activities, than their counterparts in the general population (13, 23, 32, 34) .
A variety of demographic variables related to children and parents have been shown to be associated with the extent and nature of caring activities done by children. Mothers with illness received more caring activities than fathers (6, 13, 20, 28, 35) . Some studies of young carers found that children reported higher extents of caring activities, specifically domestic and personal care, as their ages increased (20, 28) . Low family income and singleparent households have been found to predict higher extents of caring activities (2, 7, 13, 17, 27, 36) ; however, a recent study found no significant influences for single-parent households (13) .
Illness-related characteristics such as the parent's illness type, severity, and duration were associated with higher extents of caring activities in children (2, 8, 37) . Children with PI parents performed more caring activities than children with MI parents (28, 35) , and even more when parents experienced a combination of PI and MI (28) . Provisions for a parent's personal care seemed common when the parent had a severe PI (10, 17) , compared to children with MI (28, 35) . One recent study found no significant differences in extent and nature of children's caring activities among the three illness groups PI, MI and PA (2) .
Lack of access to formal care such as home-based services, or informal care within the family or network, was other significant factors described in several studies (1-11, 20, 27, 38-41) . Essentially, children were placed into the role of caring when there were no other alternatives (7, 29, 42) .
Most studies on young carers have been qualitative; there are only a few quantitative studies with validated questionnaires (13, 28, 29) . To our knowledge, no studies of young carers have quantitatively explored children's own perceptions of their social skills or locus of control (LoC), which are factors that may possibly be related to children's caring activities during periods of parental illness. Children with high external LoC may perceive that outcome of events is controlled by external circumstances, while children with high internal LoC may perceive that it is under their control (43, 44) . High levels of social skills may indicate the ability to successfully complete social and other tasks (45, 46) . Furthermore, studies on young carers have rarely included data on the ill parent's perspectives on their children's caring activities, perceived parental capacity to care for the children during illness, and the parent's access to formal and informal care.
There is a need for more quantitative studies on young carers, which includes well-established questionnaires aimed at both children and their ill parents, and which compare young carers caring activities across subgroups of parental illnesses (29) .
Research questions
In the present study we had the following research questions: 1 What are the extent and nature of caring activities undertaken by children with ill parents? 2 Are there differences in the patterns of caring activities in relation to different types of parental illnesses? 3 Which factors are associated with the extent and nature of caring activities?
Methods

Design
The paper reports from a Norwegian explorative and cross-sectional multicentre study.
Sample
The sample consisted of 246 children age of 8-18 years and 238 of their parents, recruited during treatment of one parent and from five Norwegian health trusts. Eight parents were not able to complete the questionnaire due to their illness. Inclusion criteria for the patients included several factors: inpatient or outpatient within specialised health services; having at least one biological or adoptive child; providing parental care for the child at least every second weekend; and understanding the Norwegian language. The families were chosen in accordance with legislation requirements regarding children as relatives, which applies to children of parents with severe physical illness (PI), mental illness (MI) and/or substance abuse (SA). PIs in the current study were limited to cancer (active or palliative treatment) or severe neurological diseases. This project aimed to recruit a representative sample of patients with children from two, outpatient and two inpatient units randomly selected for each of the three patient groups at each health trust, using randomly assigned recruitment days or weeks at each unit, and balancing the inclusion of outpatient to inpatient in a 4:1 ratio in accordance with annual national statistics on distribution of patients in contact with the specialised health services during a year.
Instruments and measures
The selection of instruments and measures in this study was based on validation for assessing the extent and nature of caring activities, and for factors indicated as significant for children's caring activities: sociodemographic variables; type and severity of illness; parental capacity and functioning; social support within the family or network, and formal care like home-based services (1, 4-8, 10, 15, 36) .
Children/adolescents. Multidimensional Assessment of Caring Activities (MACA-YC18) is a self-report 18-item measure of extent and nature of caring activity by young people, with a total score ranging from 0 to 36, and six subscales for domestic tasks, household management, financial/ practical management, personal-, emotional-, and sibling care, with a range from 0 to 6 (25) . An additional subscale, health care, included three items from the extended MACA-YC42 version (26) . The items are answered on a three-point scale. Reliability measured by Cronbach's alpha has been 0.78 for the original English version and 0.70 for the Norwegian version in our study. We also measured hours spent by the children on caring activities in an ordinary week, answered on a fivepoint scale (1-4, 5-9, 10-19, 20-49 hours, or more than 50 hours).
Locus of control (LoC) was measured with a short version with 14 items from the Nowicki-Strickland Children's Locus of Control Scale (44) . The eight and six items of internal and external LoC, respectively, were answered with dichotomous response categories, No (scored 0) or Yes (scored 1). The total score with items on internal control reversed ranges between 0 and 14, and a higher score indicating higher external LoC. Reliability measured with Cronbach's alpha has been shown to be 0.66 for LoC (44) , and was 0.37 in our study.
Social skills were measured with 34 items from Social Skills Rating System [SSRS] (47-50) with four subscales: co-operation, assertion, self-control and responsibility. The Norwegian version is identical to the US version, except for an increase from a three to a four-point scale (Never = 0, Sometimes = 1, Often = 2, Almost always = 3). Reliability measured by Cronbach's alpha for the Norwegian SSRS version has been shown to be 0.64 (50) . In our study, it was 0.92 for the version for children age of 8-13 years (N = 151) and 0.90 for the version for children age of 14-18 years (N = 95).
Patient parents. Three questions on the parents' perception of increased caring activities by their children were designed for our study: (i) 'Has your child had to undertake caring activities at home, because of your illness?' (ii) 'Has your child helped you out with personal care you usually would have done yourself, because of your illness?' and (iii) 'Has the child taken on caring activities because health care or home-based services have not performed these activities?'. These were answered using a four-point scale (Never = 0, Some = 1, Often = 2, A lot = 3).
Health status was measured by Health Survey SF-8, a shorter form of SF-36 (51, 52) with a 4 item physical component scale (PSC, including physical functioning, role limitations due to physical health problems, bodily pain, general health) and a four-item mental component scale (MCS, including vitality, social functioning, role limitations due to emotional problems and mental health), with a one-week recall period. Each item has a 5 or 6 point response range. SF-8 is proven to be sensitive to changes. Total scores in our study ranged from 25 to 55 with higher scores indicating better health. Reliability measured by Cronbach's alpha for SF-8 was 0.87 in our study.
Mental health status was measured by Hopkins Symptom Check List 10 (SCL-10) (53), with four questions on anxiety and six on depression, with a 1-week recall period on a four-point scale (from 1 = Not at all to 4 = extremely), with mean score above 1.85 indicating significant symptoms. Cronbach's alpha was 0.88 in another Norwegian study (53) , and 0.91 in our study.
Parental capacity for taking care for his/her child was measured by eight study questions to assess the parent's capacity to perform several functions: do practical work at home; ensure that the child arrives at school in time; follow-up on the child's school work; emotionally support the child; maintain structure in everyday life; follow-up on his/her child's leisure time activities; organise social activities for the family; and participate in social activities with his/her child outside the home. The items were answered on a four-point scale (No = 1, a little = 2, some = 3, a lot = 4). Reliability assessed by Cronbach's alpha was 0.91.
Informal care within the family was measured by Family cohesion, with the 10 item cohesion subscale of the Family Adaptability and Cohesion Evaluation Scale [FACES III] (54-57). The items were answered on a five-point scale (almost never = 1 to almost always = 5), with higher scores indicating more cohesion. Cronbach's alpha has been shown to be 0.77 (55) and was 0.93 in our study.
Informal care within the network was assessed by Social support with Interpersonal Support Evaluation List-12 (ISEL-12), a short form of the longer 40 item version (58) . The items have a four-point respond scale (definitely false = 0 to definitely true = 3), and the total sum score ranges from 0 to 36; higher scores indicated more social support. Cronbach's alpha has been shown to be 0.70 (59) in a previous study and was 0.48 in our study.
Formal care was assessed with the patients home-based services by two items designed for our study: 'Do you receive home-based service to ensure your own needs?' and 'For how many hours a week do you receive home-based services for practical help and/or emotional support?'
Data collection
Data were collected over a period of 20 months (May 2013-January 2015) in five health trusts, in three out of four Norwegian health regions. The patient and family were given written and oral information about the study, and written informed consent was obtained from children and parents. In accordance with The Norwegian Health Research Act, both parents gave consent for children between the age of 8 and 15 years, while children 16 years or older gave consent by themselves.
Two trained personnel met the family at a time and location chosen by the family, which was usually in the family's home. The personnel were available for clarifications, while the parent and the child answered online questionnaires on separate tablets without cooperation. Only one randomly selected child from each family was included in the study. The mean time for completion was 45 minutes for the children and 60 minutes for the parents. The family received two cinema tickets as compensation for their time.
Data analyses
Data analyses were performed using SPSS 23 (60) . Descriptive analyses describe the sample characteristics, and extent and nature of caring activities; PI, MI and SA (Table 1-3) . Analysis of variance (ANOVA) with the Bonferroni post hoc test was used to examine differences in patterns of caring activities in relation to the three parental illness subgroups (Table 4) . Multiple linear regressions were performed to examine factors associated with the extent and nature of caring activities (Table 5) .
Results
Extent and nature of caring activities
The extent and nature of caring activities reported by the children are presented in Table 2 and 3. Under practical caring categories domestic activities and household tasks were performed by a majority of the children, and more than one in ten performed financial and practical management. Under more intimate activities, one in 10 took on personal care, and emotional care for the ill parent was reported by six in 10. Three in 10 provided sibling care. Health care was performed by two in 10 children.
A moderate extent of caring activities (total scores) was reported by more than two in 10, and high or very high extent by one in 10 ( Table 3 ). More than one in 10 reported caring for more than 10 hours a week on average.
Increased caring activities among children due to their parents' illness were reported by more than two in 10 parents, and one in 10 reported that the child had helped them with personal care that they usually would have done themselves. Only six out of 10 parents reported access to home-based services, which was equal to the number reporting that the child did not have to do caring activates because healthcare-or home-based services performed these activities.
Patterns of caring activities for different types of parental illness
Children with MI and SA parents reported lower MACA total scores compared to children with PI parents (Table 3) . Twenty-five per cent of children with MI and SA parents reported more than 10 hours caring activities a week, compared to 4% children with PI parents.
Increased caring activities by children because of parent's illnesses were reported by 28% and 21% of PI and MI parents, respectively, compared to 3% of parents with SA. Help with personal care that they usually would have done themselves were reported by 14% and 7% of PI and MI parents, and none of the parents with SA. Only 9% and 4% of PI and MI parents, respectively, reported that the child did not have to do caring activates because healthcare-or home-based services performed these activities, compared to none of the parents with SA.
ANOVA (Table 4) showed that children with PI parents scored significantly higher on domestic activities and emotional care for their parents than children with SA parents. However, there were no significant differences between the parental illness groups in the total extent of caring activities and other types of activities.
Factors associated with nature and extent of caring activities
The regression analysis (Table 5 ) of the total extent of caring activities showed that significantly associated factors were higher external (LoC) and better social skills among the children, and poorer physical health among the parents.
Regression analyses for the different types of caring activities showed different patterns of significantly associated factors. For financial and practical activities and sibling care, none of the factors were significantly associated, except for the number of siblings being associated with higher extents of sibling care. However, these two models had no explanatory power. For the more practical types of caring activities, the significantly associated factors among the children for domestic activities were being female, older and better social skills. For household management, a higher external (LoC) and better social skills among the children and poorer physical health among the parents were the significant factors. For the more intimate caring activities, the significantly associated factors were younger children's age and higher external (LoC) for personal care and better social skills among the children for emotional care. There were significantly lower extents of emotional care among children with MI parents vs. children with PI parents. The health care model had low power, but associated with the children's higher external (LoC) and lower parental income. Both models for more practical and more intimate caring activities still had a low explanatory power. Unless otherwise noted, estimates are mean (standard deviation).
Sample differences across parental illness groups
The descriptive data (Table 1) shows differences between the three parental illness subgroups. Overall, the parents were highly educated with high-income levels. However, PI parents had significantly higher levels of education and income, compared to MI and SA parent. MI parents had significantly higher income compared to SA parents. SA parents reported single-parent status significantly more frequently than the other two illness groups. MI parents reported significantly poorer mental health compared to those with PI and SA. No significant differences in physical health were reported. SA parents reported significantly higher parental capacity to take care of their own children's needs compared to PI and MI parents.
The three illness groups also reported differences in access to formal care such as home-based services and informal care such as family cohesion and social support. PI parents reported significantly higher extents of family cohesion and social support from the network, compared to MI and SA parents. PI parents also received formal care such as practical home-based services more often compared to parents in the other two illness groups. Overall, 6% of the parents as patients received homebased services for an average of 1.5 hours a week. The children reported no significant differences in the external LoC and social skills between parental illness groups. The extents of social skills were similar to the normal population for children and adolescents in Norway (50) .
Discussion
Extent and nature of caring activities
In agreement with previous studies, the majority of children with ill parents took on domestic activities, household tasks and sibling care more often compared to findings for the general population of children (2, 13, 25, 33, 34) . Of children with ill parents 60% reported cleaning rooms other than their own, and 40% took on care for siblings, compared to respectively 20% and 2% of their counterparts in the general Norwegian population, respectively (33) . Sibling care and cleaning seemed to be more than three times more common among children with ill parents. There are no national data on Norwegian children who take on emotional care for their parents, but in Sweden, a country quite similar to Norway, emotional care for parents was reported by 50% of children in a study using MACA-YC18 (32), compared to 60% in our study. Emotional care seemed to be a common caring activity independent of present family illness. A less common caring activity was personal care but was shown to be more than three times as widespread among Norwegian children with ill parents compared to Swedish school children (32) .
Reports by ill parents confirmed findings from reports of their children, in which the children performed increasing amounts of caring activities, especially with respect to personal care. This is a responsibility that belongs to home-based services.
Patterns of caring activities across parental illness groups
Despite significant differences between the three parental illness groups, there were no significant differences in measured total extent of caring activities with respect to the parent's sociodemographic, illness characteristics, family cohesion and the parent's access to social support network. The finding is in line with recent Australian studies (28, 36) , which indicate lack of enough large sample sizes to provide sufficient power in the analysis of differences associated with the three parental illness categories. In the current study, the sample size of children with MI parents was nearly three times higher than children with SA parents, but only half of the sample size of children with PI parents, as a result of recruitment challenges from clinicians and parental patients. The children of PI parents reported providing significantly more domestic and emotional care than children with MI and SA parents. These two groups of children reported more hours spent caregiving compared to children with PI parents, and compared to the general population (33) . The findings may question the validity of the measure of MACAs sensitivity for assessment of caring activities performed by children with MI and SA parents.
The findings in which there were no significantly higher extents of personal care among children with PI parents compared to children with MI parents are opposite to findings from previous studies (28, 35) . There were significant differences between children of parents with PI and children with SA parents regarding the extent of domestic and emotional care. However, our study did not support the previous findings with a significantly higher extent of emotional care among children with MI parents compared to children with PI parents (35) .
Factors associated with nature and extent of caring activities
The demographic variables of the children significantly associated with domestic caring activities were being female and older among this group of children. The findings are in agreement with previous studies, especially regarding domestic activities (14, 28, 35) . In our personal care findings, younger age in children was significantly associated with higher extents, in agreement with a recent Australian study (2) . Although there were no significant differences in extent of social skills and external LoC between the children in the three parental illness groups, these two factors significantly impacted children's caring activities.
Social skills are learned acceptable behaviour. These skills are considered indicators of social competence allowing individual judgement on how to perform a social task adequately, and linked to academic achievement (45, 46) . In our study, social skills were positively associated with higher extent of caring activities, domestic-and household activities, and emotional care. Whether the children took on caring activities due to good social skills, or if they developed social skills as a result of caring remain unclear.
Parental illness or SA may place children into a context that they cannot control and might impact on the external LoC, which is understood as their perceptions of event outcomes that they cannot control (61) (62) (63) . In our study, external LoC was positively associated with higher extent of caring activities, and especially household chores, personal care and health care. It seemed as the children's efforts to assume caring activities was a way of trying to cope or control a situation that was out of their control.
In contrast to previous studies' findings, such as mothers as the caregiving recipient (6, 13, 20, 28, 35) , in single-parent, and low-income household (2, 7, 13, 17, 27, 36) , the parents demographics did not have a significant impact on the children's caring activities. Considering the low explanation power, the only exception was the significant association between the children's responsibility for health care and the families' low income. Illnessrelated characteristics, such as different types of parental illnesses, were not associated with higher extents of care (28, 35) . Only poorer physical health among the parents, independent of type of illness, significantly increased the extent of caring activities and household tasks. The findings that PI caused a decrease in the children's emotional care for the parent are opposite to findings from previous studies (28, 35) .
The previous study findings of importance of formal and informal care for ill parents did not associate significantly. The restricted sample of parents with home-based services and the amount of hours that the parents' received healthcare services gave no significant impact on children's caring's activities. Parents' access to homebased services was limited, despite Norwegian legislation and national guidelines that require healthcare personnel to identify such needs and refer the family's needs to adequate community services (30) . The parents reported overall high social support levels, which in our opinion, points in the direction of a biased sample. As a result, family cohesion and social support did not have a significant impact on extent and nature of caring activities in our study sample.
Strengths and limitations
The major strengths of our study are the combination of data from children and the ill parents, the inclusion of the three different patients groups, the extensive recruitment from specialised health services in five health trusts covering 34% of the Norwegian population, the efforts to recruit a representative sample, the use of well-established questionnaires and almost no missing responses, which can be attributed to the online data collection requiring responses to each question.
There are a few validated measurements for the extent and nature of caring activities. Variations of caring activities in the different measurements make it difficult to compare prevalence across measures, and two studies adjusted the measure MACA-YC18. Inconsistent use of measures made it hard to compare our results with results from other studies.
Our sample differed from other studies because of recruitment of children via their parents being patients. Most studies recruit informants from intervention projects for young carer, including schools, support associations, societies or websites. Other studies used several recruitment methods. Different sampling procedures also made it difficult to compare and to estimate reliable prevalence measurements.
The limitations included unknown inclusion rate of patients/families eligible for the study and indications of a partially skewed sample with lower inclusion rates regarding severity of illness across the three groups. An unknown and probably larger group of outpatients in mental health clinics were not informed of the study according to procedures because the therapists forgot, were reluctant to inform the patient, or thought the patient was too ill to participate. Many patients in substance use disorder clinics were not eligible for the study because they had lost custody of their children, and the present state of patient health with drug abuse was probably better than usual since they were in for a period with treatment. Due to these limitations, our study probably shows a more positive image of the families' situation and the children's extent and nature of caring activities.
Conclusion and implications
Better social skills enabled children to successfully provide social tasks as caring activities, but it seems like the caring responsibility left them with the feeling of lack of control. To promote coping and prevent children with ill parents becoming young carers there is a need for increased access to flexible home-based services for parents and families that are adapted to the illness types.
